What is claimed is: 

An etching method for use in integrated circuit fabrication, the method 

comprising the steps of: 

providing a metal nitride layer on a substrate assembly; 
providing regions of cobalt silicide on first portions of the metal nitride layer; 
providing regions of cobalt on second portions of the metal nitride layer; and 
removing the regions of cobalt and the second portions of the metal nitride layer 
with at least one\>olution including a mineral acid and a peroxide. 
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2. The method acWding'ro daim ]/, wherein the mineral acid is selected from the 
group including HC1, Hj$6 4 . Hf0 4 ,jho 3 , and dilute HF. 



3. The method accordi 



^accc 



15 4. The method according 



5. The method according 



claim 2, wherein the mineral acid is HC1. 



;o clartn 1, where/n the peroxide is hydrogen peroxide. 



o claimifwherein the removing step includes removing 
the regions of c^baHand^e-seWn^T portionW the metal nitride layer with a single 
solution including a mineral acid and a peroxic 



6. The method according to claim 1 , wherein the removing step includes: 

removing the regions of cobalt with a first solution containing a mineral acid and 
a peroxide; and 

removing the second portions of the metal nitride^ayer with a second solution 
containing a peroxide. 



7. An etching method for use in integrated circuit fabrica\jon, the method 
comprising the steps of: 

providing a metal nitride layer on a substrate assembly; 
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jviding regions of cobalt silicide on first portions of the metal nitride layer; 
providing regions of cobalt on second portions of the metal nitride layer; and 
remoVing the regions of cobalt and the second portions of the metal nitride layer 
with a solutiomincluding a mineral acid and a peroxide. 
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8. The method according to claim 7, wherein the mineral acid is selected from the 
group including HCk H 2 S0 4 , H 3 P0 4 , HN0 3 , and dilute HF. 

9. The method according tor ^lainT8^wherein the mineral acid is HC1. 
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The method acdorduV to clakn 7, wherein the peroxide is hydrogen peroxide. 



11. The method accofoMg Aclaim 7, whereiV the solution includes a ratio in a range 
of about 1:1:35 (mineral acjd:perdxide:deionized water) to about 1:1:5 (mineral 
acid:peroxide:deionized witer). 

12. The method according to^c1aim\l 1 , wherein the solution includes a ratio in a 
range of about 1:1:25 (minefal acid:peroyde:deionized water) to about 1:1:10 (mineral 
acid:peroxide:deionized water). 

13. An etching method for use in integrate^ circuit fabrication, the method 
comprising the steps of: 

providing a metal nitride layer on a substrate assembly; 
providing regions of cobalt silicide on firstWions of the metal nitride layer; 
providing regions of cobalt on second portions of the metal nitride layer; 
removing the regions of cobalt with a first solution containing a mineral acid; and 
removing the second portions of the metal nitriJje layer with a second solution 
containing a peroxide. 
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1^ The method according to claim 1 3 , wherein the mineral acid is selected from the 
grou\including HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and dilute HF. 
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1 5. TheNpiethod according to claim 1 4, wherein the mineral acid is HC1. 

16. The method according to claim 1 3 , wherein the peroxide is hydrogen peroxide. 

1 7. The method according to claim 1 3 , wherein the first solution includes a ratio in a 
range of about 1:1:300 (mine/al ac>d:peroxide:deionized water) to about 1:1:70 (mineral 

10 acid:peroxide:dei^>nized wal 

1 8 . The method accordir g to\laim 17, whekein the first solution includes a ratio in a 
range of about 1:1:200 (min eral aci\peroxide:deionized water) to about 1:1:100 (mineral 
acid:peroxide:deionized watf r). 

15 

19. The memod^c^jnmTgToclaim 1 3 , Vherein the second solution includes a ratio 
in a range of about 1:50 (peroxide:deionized V^ater) to about 1:1 (peroxide:deionized 
water). 

20 20. The method according to claim 1 9, wherein the second solution includes a ratio 
in a range of about 1:10 (peroxide:deionized water) to>about 1:5 (peroxide :deionized 
water). 

21 . The method according to claim 1 3, wherein the second solution includes a ratio 
25 in a range of about 0.05 : 1 :6 (mineral acid:peroxide:deionizedNwater) to about 1:1:6 

(mineral acid:peroxide:deionized water). 

22. An etching method for use in integrated circuit fabrication^the method 
comprising the steps of: 
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presiding a titanium nitride layer on a substrate assembly; 
provi^mg regions of cobalt silicide on first portions of the titanium nitride layer; 
providing regions of cobalt on second portions of the titanium nitride layer; and 
removing the regions of cobalt and the second portions of the titanium nitride 
layer with a solution including a mineral acid and a peroxide. 

22. The method ac^rding-fo claim 2 1 , jvherein the mineral acid is HC1 and the 
peroxide is hydrogen peroxide. 
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23 . The metKod accordin^to cMm^S^herein the solution includes a ratio in a 
range of about/ 1:1:35 (HCl:tiy^ogen peroxide^ionized water) to about 1:1:5 
(HCl:hydrogen peroxide:deionizik water). 

24. An etching method for i/se in integrated circuit fabrication, the method 
comprising the steps of: 

providing a titaniumrfiitride layer ok a substrate assembly; 
providing regions of cobalt silicide oV first portions of the titanium nitride layer; 
providing regions of cobalt on second portions of the titanium nitride layer; 
removing the regions of cobalt with a firs\solution containing a mineral acid and 
a peroxide; and 

removing the second portions of the titaniumytride layer with a second solution 
containing a peroxide. 
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25 . The method according to claim 24, wherein the mineral acid of the first solution 
is HC1 and the peroxide is hydrogen peroxide. 



26. The method according to claim 24, wherein the first sblution includes a ratio in a 
range of about 1:1:300 (HCl:hydrogen peroxide:deionized wa^er) to about 1:1:70 
(HCl:hydrogen peroxide:deionized water). 
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27. The method according to claim 24, wherein the peroxide of the second solution is 

hydrogen peroxide. 

\ 

28. TheWthod according to claim 27, wherein the second solution includes a ratio 
in a range of about 1:50 (peroxide :deionized water) to about 1 : 1 (peroxide :deionized 
water). 
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29. A method for use in pattertfi/ig a staqk including cobalt silicide, the method 
comprising the steps of: 

providing a layer ofW>alti regions of silicon, and a conductive diffusion barrier; 
reacting thelayer of cobali^n^egionTofsilicon using thermal processing 
resulting in the stack includin^e^halt silicide and the conductive diffusion barrier and 
further resulting in unreacted cob lit Overlying removable regions of the conductive 

diffusion barrier; and 

removing the unreacted cbbalt and^empvable regions of the conductive diffusion 
barrier using at least one solution mcluding a \ineral acid and a peroxide. 
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30. The method according to claim 29, wherein the removing step includes removing 
the unreacted cobalt using a first solution including a mineral acid and a peroxide with 
the removable regions of the conductive diffusion barrier tseing an etch stop. 
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31. The method according to claim 3 0, wherein the removing step further includes 
removing the removable regions of conductive diffusion barrierysing a second solution 
including a peroxide. 

32. The method according to claim 29, wherein the mineral acid i^HCl and the 
peroxide is hydrogen peroxide. 
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A method for use in integrated circuit fabrication, the method comprising the 
stepS^of: 

roviding a metal nitride layer on a substrate assembly; 
prdyiding a layer of cobalt on the metal nitride layer; 
providing a layer of silicon on the cobalt layer; 

patterning the silicon layer resulting in exposed portions of cobalt and unexposed 
portions of cobalt^ 

performing Wprmal treatment jo form cobalt silicide from the unexposed 
portions of cobalt o/ef^irst pdrtions/tf the metal nitride layer with unreacted cobalt 

is of>the metal nitride layer; and 

5B3Fand<the second portions of the metal nitride layer 
luring a mineratkcid and a peroxide. 



Dnd por 



resulting over se< 

removing the unrea^ 
with at least one solution in 



34. The method according to cld\33,^erein the removing step includes removing 
the unreacted cobalt and the second pprfftms of the metal nitride layer with a single 
solution including HCl and hydj^en peroxbste. 



35. The method according to claim 33, whereikthe removing step includes: 

removing the unreacted cobalt with a first solution including HCl and hydrogen 
peroxide; and 

removing the second portions of the metal nitride fyer with a second solution 
including hydrogen peroxide. 



36. An etching composition, the composition comprising a ri^ineral acid, a peroxide, 
and deionized water. 

37. The etching composition according to claim 36, wherein the ri^neral acid is HCl 
and the peroxide is hydrogen peroxide. 
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38. The composition according to claim 36, wherein the composition includes a ratio 
in asrange of about 1:1:35 (mineral acid:peroxide:deionized water) to about 1:1:5 
(mineral acid:peroxide:deionized water). 

39. The composition according to claim 38, wherein the composition includes a ratio 
in a range of alW 1:1:25 (mineral acid:peroxide:deionized water) to about 1:1:10 
(mineral acid:peroxide:deionized water). 
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40. A method of fori^ing^ wo/d line for a memory device, the method comprising 
the steps of: 

selectively efxidizing ^he ^urfa^ of a substrate assembly to form at least one 
active area and field oxide regiol 

forming a gate film ii^ffk ^tive area; 

foyer over ihj gate film; 
ove\the cpnductive silicon layer; 
the m£t$L nitride layer; 
t layer; 



forming a conductive silicon 
forming a metal nitride la; 
forming a cobalt layer ove 
forming a layer of silicon. 



the 



forming a cap layer over the layer of silk 

patterning the cap layer and layer of siliconWer first portions of the cobalt layer 
overlying first portions of the metal nitride layer to dVine the word line at least in part 
over the gate film in the active area of the memory devite while exposing second 
portions of the cobalt layer overlying second portions of me metal nitride layer; 

performing an anneal to react the first portions of th^cobalt layer with the layer 
of silicon; 

removing the second portions of cobalt and the second Jtortions of the metal 
nitride layer with at least one solution including a mineral acid and a peroxide, such 
removal resulting in exposed portions of the conductive silicon layW; and 

removing the exposed portions of the conductive silicon lays 



22 



41. The method according to claim 40, wherein the step of removing the second 
portions of cobalt silicide and metal nitride layer includes removing the second portions 
of cobalt and the second portions of the metal nitride layer with a single solution 
includinkHCl and hydrogen peroxide. 
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42. The method according to claim 40, wherein the step of removing the second 
portions of coblalt silicide and metal nitride layer includes: 

removingVhe second portions of cobalt with a first solution including HC1 and 
hydrogen peroxide\ and 

removing the\second portion>effn> metal nitride layer with a second solution 

including hydrogen petoxide. 



Jfcor 



for a memory device, the method 
face of a substrate to form one or more active areas 



43 . A method of fofminka lo 
comprising the steps' of: 

selectively pxidizing the |i 
and field oxide regions; 

forming a gate region, so^irce j^gton, and drain region in the one or more active 

areas; 

forming one of at least apportion of a bk line and a word line; and 
forming an interconnect to connect at leak two of the gate region, source region, 

drain region, bit line, and word line, the forming ofShe interconnect step comprising the 

steps of: 

forming a metal nitride layer over at leastV oxide provided between the 
at least two of the gate region, source region, drain feeion, bit line, and word line, 

forming a cobalt layer over the metal nitride la\er, 

forming a layer of silicon over the cobalt layer, 

patterning the layer of silicon over first portions of \he cobalt layer 
overlying first portions of the metal nitride layer to define theanterconnect while 
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exposing second portions of the cobalt layer overlying second portions of the 
metahiitride layer, 

performing an anneal to react the first portions of the cobalt layer with the 

patterned layervof silicon, and 

removing ^he second portkSfiiTtof cobalt and the second portions of the 
metal nitride layer whfr ^Heast orfk solution including a mineral acid and a 
peroxide. 



44. The method according to claim 



1 0 the second portions of cobalt and the se ;on£f^ions of the metal nitride layer with a 



single solution including HC1 andj 



wherein/tne removing step includes removing 



gen perchtide. 
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45. The method according to claim 43, wherein the reh^oving step includes: 

removing the second portions of cobalt with a first soKKjon including HC1 and 

1 5 hydrogen peroxide; and 

removing the second portions of the metal nitride layer with a s^nd solution 

including hydrogen peroxide. 
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46. An etching method for use in integrated circuit fabrication, the method 
comprising: \ 

providing a substrate assembly comprising a metal nitride region and a cobalt 
silicide region; ami 

selectively etching a portion of the metal nitride region against the cobalt 
silicide region usin Aa solution comprising a peroxide, wherein the solution etches the 
portion of the metal mtride region at an etch rate in a range of about 50 A/minute to 
about 250 A/minute. \ 

47. The method according to claim 46, wherein providing the substrate assembly 
comprising the metal nitride region and the cobalt silicide region comprises: 

forming a metal nitride layer; and 

forming the cobalt silicide region on at least a first portion of the metal nitride 

layer. 

48. The method according to claim 47, wherein forming the cobalt silicide region on 
at least the first portion of the metal nitride layer further comprises: 

contacting a cobalt layer with a patterned silicon layer; and 
siliciding the cobalt layer using the patterned silicon layer. 

49. The method according to claim 48, wherein contacting the cobalt layer with the 
patterned silicon layer further comprises: 

forming the cobalt layer on the metal nitride layer; 
forming a silicon layer on the cobalt layer; and 
patterning the silicon layer. 

50. The method according to claim 46, wherein the solution further comprises a 
mineral acid. 



51. ihe method according to claim 50, wherein the mineral acid comprises at least 




one mineral acid selected from a group consisting of HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and 
dilute HF. 

52. The method according to claim 51, wherein the mineral acid comprises HCL 



3. The Aethod according to claim 50, wherein the solution comprises a ratio in a 
range of about\l:l:35 (mineral acid:peroxide:deionized water) to about 1:1:5 (mineral 
acid:peroxide:deionized water). 



10 54. The method according to claim 53, wherein the solution comprises a ratio in a 
range of about 1:1:25 (mineral acid:peroxide:deionized water) to about 1:1:10 (mineral 
acid:peroxide:deionized water). 

^^6^^ 5 ' m \ hod accordin S t0 claim 50 ' wh ^rein the solution comprises a ratio in a 

15 y range of about (A05: 1 :6 (mineral acid:peroxide:deionized water) to about 1:1:6 (mineral 
acid:peroxide:derbnized water). 

56. The method according to claim 55, wherein the solution comprises a ratio in a 
range of about 0.1:1:6 (mineral acid: peroxide :deionized water) to about 0.5:1:6 

20 (mineral acid:peroxide:deionized water). 

57. The method according to claim 46, wherein the peroxide comprises hydrogen 
peroxide. 

25 58. The method according to claim 46, wherein the solution comprises a ratio in a 
range of about 1:50 (peroxide :deionized water) to about 1:1 (peroxide :deionized water). 

59. The method according to claim 58, wherein the solution comprises a ratio in a 
range of about 1:10 (peroxide.deionized water) to about 1:5 (peroxide:deionized water). 

30 
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60. An etching method for use in integrated circuit fabrication, the method 
comprising: 

providing a substrate assembly comprising a metal nitride region and a cobalt 
region; and 

5 selectively etching the cobalt region against the metal nitride region using a 

solution comprising a mineral acid and a peroxide. 

61. The method according to claim 60, wherein the mineral acid comprises at least 
one mineral acid selected from a group consisting of HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and 

10 dilute HF. 



62. The method according to claim 61, wherein the mineral acid comprises HC1. 

63. The method according to claim 60, wherein the peroxide comprises hydrogen 
15 peroxide. 

64. The method according to claim 60, wherein the solution comprises a ratio in a 
range of about 1:1:300 (mineral acid:peroxide:deionized water) to about 1:1:70 (mineral 
acid: peroxide :deionized water). 
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65. The method according to claim 64, wherein the solution comprises a ratio in a 
range of about 1:1:200 (mineral acid:peroxide:deionized water) to about 1:1:100 
(mineral acid:peroxide:deionized water). 



25 66. The method according to claim 60, wherein selectively etching the cobalt region 
against the metal nitride region further comprises selectively etching the cobalt region 
against the metal nitride region at an etch rate in a range of about 50 A/minute to about 
500 A/minute. 
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67. The method according to claim 60, wherein selectively etching the cobalt region 
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against the metal nitride region further comprises selectively etching the cobalt region 
against the metal nitride region at an etch rate in a range of about 100 A/minute to about 
200 A/minute. 



5 68. An etching method for use in integrated circuit fabrication, the method 
comprising: 

providing a substrate assembly comprising a metal nitride region; 

forming a cobalt region on a first portion of the metal nitride region; 

forming a cobalt silicide region on a second portion of the metal nitride region; 

10 and 

selectively etching the cobalt region against the cobalt silicide region stopping 
on the first portion of the metal nitride region using a solution comprising a mineral 
acid and a peroxide. 

15 69. The method according to claim 68, wherein the mineral acid comprises at least 
one mineral acid selected from a group consisting of HC1, H 2 S0 4 , H 3 P0 4 , HN0 3 , and 
dilute HF. 
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70. The method according to claim 69, wherein the mineral acid comprises HC1. 

7 1 . The method according to claim 68, wherein the peroxide comprises hydrogen 
peroxide. 



72. The method according to claim 68, wherein the solution comprises a ratio in a 
25 range of about 1 : 1 :300 (mineral acid:peroxide:deionized water) to about 1:1:70 (mineral 

acid:peroxide:deionized water). 

73. The method according to claim 72, wherein the solution comprises a ratio in a 
range of about 1:1:200 (mineral acid:peroxide:deionized water) to about 1:1:100 

30 (mineral acid:peroxide:deionized water). 
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74. The method according to claim 68, wherein selectively etching the cobalt region 
against the cobalt silicide region further comprises selectively etching the cobalt region 
against the cobalt silicide region at an etch rate in a range of about 50 A/minute to about 
500 A/minute. 

75. The method according to claim 68, wherein selectively etching the cobalt region 
against the cobalt silicide region further comprises selectively etching the cobalt region 
against the cobalt silicide region at an etch rate in a range of about 100 A/minute to 
about 200 A/minute. 
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